The Gippsland region of Victoria, Australia, is a major sheep-and cattle-raising area. Livestock graze on pasture for 12 months of the year, and housing is not necessary. Winters are mild, and summers are warm, with most of the rain falling in winter and spring.
Sheep in the study area are raised for both meat and wool production. Merino and British breeds and their crosses are all present. The number of sheep on a farm varies, but a range of several hundred to several thousand animals is usual. Cattle are often grazed with sheep. Sheep on farms are normally allocated into groups based on gender and age class and are managed as separate flocks.
Yersinia pseudotuberculosis serotypes I, II, and III are known to be enteropathogens of a range of ungulate species in this area, including cattle (11) , deer (5) , and sheep, goats, and pigs (12) . Characteristic Yersinia enterocolitica serotype 02,3 strains that most closely resemble biotype 5 of Ewing (1) are a common enteropathogen of Gippsland sheep and goats (13) and, on rare occasions, of cattle (our unpublished data). Avirulent strains of Yersinia spp. have also been isolated in the study area (our unpublished data). Yersinia spp. have been recognized as pathogens of a range of other animal species, including humans. Considerable effort has been devoted to the investigation of possible sources of human infection (1) (11) .
The potential virulence of Yersinia isolates was investigated by testing for calcium dependence on MOX agar (10) . Virulent, calcium-dependent isolates were serotyped with antisera prepared in rabbits. Virulent Y enterocolitica isolates were biotyped by testing for the production of DNase, indole, and lipase and for the ability to reduce nitrate to nitrite and to ferment trehalose and xylose (1 Chromosomal DNA was prepared by using a modification of a previously described method (8) . Yersinia spp. were harvested from 2-day-old cultures grown aerobically on blood agar plates incubated at 30°C. Colonies were scraped from the agar and suspended in 1 ml of lysing buffer (100 mM Tris-HCl, 100 mM EDTA [pH 8.0]). Lysozyme was added (100 ,ul at 3 mg/ml), and the cells were incubated at 37°C for 15 min. This was followed by the addition of 100 ,ul each of pronase (10 mg/ml) and 10% sodium lauryl sulfate and further incubation at 60°C overnight. Sodium perchlorate (350 ,ul at 5 M) was added, and incubation continued at 60°C for 60 min. STE buffer (4 ml of 100 mM NaCI-50 mM Tris-HCl-1 mM EDTA [pH 7.5]) was added, and the cell lysate was extracted twice with phenol-chloroform-isoamyl alcohol (25:24:1). were grown from fecal samples tested during the winter and spring months, but once identified, these bacteria were not considered further and are not included in Tables 1  and 2. Y pseudotuberculosis infection occurred seasonally, while infections with virulent Y enterocolitica were detected throughout the year (Table 1) . Y pseudotuberculosis infection occurred most commonly in 1-and 2-year-old sheep, while infection with virulent Y enterocolitica was most common in sheep less than 1 year old ( Table 2) .
Monitoring of the experimental flock. Occasional colonies of avirulent Yersinia spp. were cultured from both ewes and (Fig. 1) (12, 13) . Our finding that infections with these bacteria are common in sheep in the study area suggests that sheep are a maintenance host for both species. Although Y pseudotuberculosis serotype I was occasionally isolated from sheep, it appears that sheep are not a major maintenance host for this bacterium. Avirulent Yersinia spp. were isolated in small numbers from occasional sheep of all age classes in winter and spring. It is likely that these isolates were not causing infection but were being passed through the intestinal tract with food.
Infection with avirulent Yersinia spp. is not associated with intestinal microabscess formation (our unpublished data).
The age distribution of infection ( (3, 7, 11, 12) . Excretion of Y enterocolitica by sheep in the experimental flock was also restricted to winter, spring, and early summer. In contrast, the field survey demonstrated that Y enterocolitica was excreted in all months of the year, with a possible peak in prevalence from late spring to early autumn (Table 1) . This lack of seasonality in sheep has been reported previously (13 (4, 9) and Australia (5, (11) (12) (13) . The epidemiological picture described in this study also appears likely to be common to both countries. Whether this holds true for the rest of the world remains largely unknown at present, although pigs do not appear to be significant carriers of Y enterocolitica in Australia (2, 12) , in contrast to the situation in Europe described previously (15 This study is one of the first comprehensive epidemiological investigations of Yersinia infection. An examination of other potential hosts, particularly birds, rodents, and grazing animals, may be of value in elucidating the wider perspectives of these infections and in developing disease control strategies.
